The energy bandgap of GaInP solar cells can be tuned by modifying the 2 degree of order of the alloy. In this study, we employed Sb to increase the 
Introduction
However, a change in the growth parameters may also affect the minority and 28 majority carrier properties, which directly impact the performance of the solar 29 cell. Alternatively, surfactants can be employed during the epitaxial process 30 to modulate the degree of order without changing other process variables [14] .
31
Typical surfactants of GaInP include Sb [15] , Te [16] or Bi [17] . To date, only 32 Sb has been employed to modulate the order parameter in GaInP solar cells 33 and, by doing so, up to 60 mV increase in the V oc was obtained [9] . However, in the E g .
126
On the other hand, samples with Sb/P ratios of 1720 and 2610 ppm showed structure with a higher degree of order (i.e., lower E g ) than in the base layer. were grown virtually identical with the exception of the use of Sb in the emitter.
170
Since for these cells the EQEs are coincident for all wavelengths (excluding the 171 hump region), it can be concluded that there were apparently no major issues 172 concerning the n-type dopant (i.e., Si) incorporation in the emitter when using 173 such Sb quantity. Finally, for the sample grown with an Sb/P ratio of 2610 174 ppm along both the base and emitter (blue line in Fig. 4) , the Zn-molar flow in 
212
Regarding the EQE of the Ga(In)As MC, it was also affected by the changes 213 introduced. On the one hand, it could be argued that, as the TC is absorbing 214 less light (higher E g ), the MC should increase its EQE in the range from 500 increases, due to the shift in the cut-off wavelength of the TC, whereas the without Sb (black curve in Fig. 5 ) is almost the same (0.05 mA/cm 2 current 225 gain in the MC after using Sb). As a rule of thumb, in order to optimize the 226 efficiency of the triple junction solar cell with regard to the E g and thickness
227
of the TC, the first step is to achieve a TC with the highest energy bandgap 228 possible since the higher the energy bandgap, the higher the V oc of the device.
229
Afterwards, the current matching between the TC and the MC under a given 230 spectrum is obtained by fine tuning the TC-thickness.
231
Finally, in order to quantify the increase in V oc due to the use of Sb to get subcell. In such case, the use of Sb could be employed to both decrease the 250 current and increase the V oc at the same time. 
